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Fig. 2 Changes in monthly precipitation (a), maximum (b)
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2080s, for the headwater catchment of the Yellow

River basin using GCM (Delta Change) outputs
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Observed, NCEP modeled, and SDSM downscaled values of daily maximum (a) .

minimum (b) temperature in the reference period 1961—1990
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COMPARATIVE ANALYSIS ON DOWNSCALED CLIMATE SCENARIOS FOR
HEADWATER CATCHMENT OF YELLOW RIVER USING SDS AND DELTA METHODS

Zhao Fangfang Xu Zongxue

Key Laboratory of Water and Sediment Sciences, Ministry of Education ,
College of Water Sciences, Beijing Normal University, Beijing 100875

Abstract

General circulation models (GCMs) results suggest that the increasing concentration of greenhouse
gases will have significant implications for climate on global and regional scales. Less confidence exists on
the extent to which meteorological processes will be affected at individual site. The so-called ‘downscaling
" techniques are used to bridge the spatial and temporal resolution gaps between that what the climate mod-
elers are currently able to provide and that what the impact assessors require. Strategic-scale assessments
of climate change impacts are often undertaken by using the Delta method where the future climate changes
projected by GCMs are applied to the baseline climatology. Alternatively, statistical downscaling (SDS)
methods apply climate variables from GCMs to statistical transfer functions to estimate the point-scale me-
teorological series. The relative merits of the SDS and Delta methods are investigated in this paper by u-
sing a case study of scenarios in the headwater catchment of the Yellow River basin under baseline (1961 —
1990) and climate change conditions (2020s, 2050s and 2080s). The climate change scenarios for daily pre-
cipitation and daily maximum/minimum temperature are generated by using the SDS and Delta methods.,
and the results show that there is a small increasing trend for the precipitation and an obvious increasing
trend for the maximum/minimum daily temperature in the study periods. These departures are explained in
terms of the different treatment for the multi-decadal natural variability, temporal structure of daily cli-
mate variables and large-scale forcing of local precipitation and maximum/minimum temperature by two
downscaling methods. Compared with the results in the baseline for Delta scenarios, the changes of precip-
itation in the future are very big, it will increase 8. 75%, 19. 70% and 18.49% , respectively; the daily
maximum temperature will increase 1. 41 C, 2.42 C and 3. 44 C in the future, and the daily minimum
temperature will increase 1.49 C, 2.68 'C and 3. 76 C, respectively, which result in reduced temperature
ranges in the future. For SDS scenarios modeled in virtue of observed data and NCEP reanalysis data, the
changes of precipitation in the future are little, it will increase 3. 47%, 6.42% and 8. 67% with obvious
seasonal characteristics; the temperature shows obviously increasing trend, the changes are +1.34 'C, +
2.60 C and +3.90 C for daily maximum temperature, and +0.87 C, +1.49 'C and +2.27 C for daily
minimum temperature, with longer frost-free periods in the future. For the use of downscaling approa-
ches, SDS method has more merits than Delta method, but it also has the inevitable limitation. Given the
uncertainties in the GCM's ability to simulate current conditions based on either the Delta or downscaling
approaches, future climate assessments based on these approaches must be treated with caution. There-
fore, it is necessary to compare different techniques for the evaluation of the impact of the actual climate
change, expecting to support guidance for the government.

Key words: Climate change, General circulation models (GCMs), Scenario, Downscaling, Yellow River.



